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Introduction
The genus Pleurotus (Basidiomycota) includes several genetically well-delimited saprotrophs species (Zervakis & al. 2014) , which play fundamental ecological roles in the agroforest ecosystems, and are widely cultivated for food, biotechnological and pharmaceutical purposes (Venturella & al. 2016 ). In the last decades fungi belonging to the genus Pleurotus able to synthesize lingo-cellulolytic enzymes, have been investigated for their potential applications in various industrial processes (Elisashvili & al. 2006; Sekan & al. 2019) . Nevertheless, many of them are rather aggressive on woodwork and standing trees, degrading lignin and causing white rot (Bari & al. 2017 ). Among the ca. 30 species and subspecific taxa of Pleurotus, 14 were reported in Europe as frequent, occasional or, very rare species colonizing living trees, decaying wood and vegetal debris (Venturella & al. 2015) .
The subgenus Coremiopleurotus Hilber, is characterized by the production of the coremioid anamorphic stage Antromycopsis Pat. & Trabut. Pleurotus cystidiosus O. K. Miller is the type species of the subgenus, described for the first time by Miller (1969) on red maple (Acer rubrum L.) in Indiana (USA). Its anamorphic state was assigned to Antromycopsis macrocarpa (Ellis & Everh.) Stalpers, Seifert & Samson (=Antromycopsis broussonetiae Pat. & Trab.; Patouillard, 1897; Stalpers & al., 199; Zervakis, 1998 (Zervakis & al. 2004) . Each species of Pleurotus correspond to a specific Antromycopsis anamorph.
In autumn 2016, in the town of Palermo (Sicily, Southern Italy) some gregarious gilled basidiomata, showing the main typical morphological features of P. cystidiosus sensu lato (Miller 1969; Guzman & al. 1991; Zervakis & al. 1992) , were observed on the trunks of three tropical ornamental trees.
Materials and methods

Sampling of basidiomata
In autumn 2016, during a survey conducted in Parco d'Orleans some gregarious gilled basidiomata (5 -15 cm wide) were observed on forty years old ornamental trees of Broussonetia papyrifera (L.) Vent. (paper mulberry tree), Yucca elephantipes Regel ex Trel. and, Paulownia tomentosa Steud. The basidiomata emerged from cavities localized at the base and along the trunks where white rot symptoms were also observed. No evident symptoms were observed on the aerial parts of the host plants. Samples of basidiomata from each tree species were collected and subjected to laboratory analysis according to Zervakis & al. (1992 Zervakis & al. ( , 2004 .
Morphological features
The macroscopic features of basidiomata were detected by naked eye and under a Leica stereoscope microscope. Handmade sections of gills (ca. 20 µm thin) and portions of the mycelial culture were mounted in lactophenole clear (phenol 20 g, glycerol 40 ml, lactic acid 20 ml, deionized water 20 ml) or with methyl blue (0.05%) and the slides observed at light microscope (Axioskop; Zeiss, Oberkochen, Germany) coupled to an AxioCam MRc5 (Zeiss, Oberkochen, Germany) digital camera. Images were captured using the software AxioVision 4.6 (Zeiss, Oberkochen, Germany). The collected data were shape, color and structure of the basidiomata; morphology of basidia, basidiospores and anamorphic structures; macroscopic and, microscopic colony characteristics. The size of the microscopic structures was calculated based on the arithmetic mean of the values of 50 measurements.
Fungal culture
In order to obtain the dikaryotic fungal colonies, three young basidiomata grown on each host were collected and transferred to the laboratory for isolation. In particular, after a fast passage over the flame, each basidioma was aseptically dissected and 20 little fragments (ca. 2 mm in size) of the inner pseudo-parenchyma were removed and plated on Potato Dextrose Agar (PDA, Oxoid), in Petri dishes (5 fragments for dish). The Petri dishes were incubated at 25 °C, until the grown of the fungal colonies. Mono-hyphal pure cultures were obtained by transferring on PDA hyphal tips by means of a thin sterile needle under stereomicroscope.
Molecular and phylogenetic analysis
Genomic DNA was isolated from 1-week-old fugal isolate grown on PDA at 25°C in the dark using a standard CTAB based-protocol (Torta & al., 2015) . The internal transcribed space (ITS) regions, ITS1 and ITS2, and the 5.8S gene of the ribosomal DNA (rDNA) operon, were amplified using primers ITS1F (fungal specific: 5'-CTTGGTCATTTAGAG-GAAGTAA-3') (Gardes & Bruns, 1993) and ITS4 (universal: 5'-TCCTCCGCT-TATTGATATGC-3') (White & al., 1990) . The amplification reaction was performed in a total reaction volume of 25 μl containing 50-100 ng of DNA template, 2 mM of MgCl 2 , 0.2 mM of each dNTP, 0.2 μM of each primer, 0.2 U of Dream Taq (Fermentas, Milan, Italy) and 1× Dream Taq buffer (Fermentas). The amplification reaction was carried out as follows: initial denaturation at 95°C for 2 min, 35 cycles of denaturation at 95°C for 30 s, annealing at 55°C for 20 s, extension at 72 °C for 1 min and final extension at 72°C for 5 min.
Results PCR products were analyzed by electrophoresis on 1,5% agarose gel, stained with SYBR Safe DNA gel stain and visualized under a UV transilluminator.
PCR products were sequenced in both directions using the same primers as for PCR reactions. Sequences were edited using the Sequencer software (Version 4.7, Gene Codes Corporation, Ann Arbor, MI) and compared to GenBank sequences through BLASTn searches. ITS sequence was aligned using MEGA6 software (Tamura & al., 2011) and manual adjustments of alignments were made when necessary. Phylogenetic analysis was performed according to Giambra & al. (2016) by using sequences of 26 Pleurotus species belonging to subgenus Coremiopleurotus retrieved from GenBank. P. australis (Accession number AY450342) was used as outgroup.
Enzymatic activity
The production of laccase by the fungal colonies was detected by the use of syringaldazine, an organic azo-compound oxidizable by this enzyme, turning from light yellow to dark red colour (Wilkołazka & al. 2002; Floch & al. 2007; Wang & al. 2010 ). Drops of a mixture containing 0.2 mM syringaldazine (dissolved in 60% ethanol) in 40 mM citratebuffer (pH 5.6) were applied on the surface of the fungal colony. As negative control, colonies of Fusarium oxysporum von Schlechtendal no producing laccase were employed.
Inoculation on sapwood block
To confirm the ligninolytic activity, blocks of healthy wood of B. papyrifera (10 × 5 × 5 cm) were singularly put into 10 moist chambers (autoclavable plastic airtight containers of 200 ml volume, with adsorbing paper), added with 5 ml of distilled sterile water and sterilized in autolclave. Plugs (5 mm 2 ) of 10 days old colonies grown on PDA were inoculated singularly on 7 wood samples, and the remaining 3 samples were inoculated with plugs of sterile PDA. All the containers were incubated at 25°C in the dark for six months (Burcham & al. 2015) .
Results
The young basidiomata (5-7 cm broad) caps varied from gray to light brown -pale yellow and were sub-globose or plane-convex, enrolled, with cuticle brown squamulose. The ripe basidomata (10-15 cm) were more or less depressed in the center, with involute margins. Both in young and ripe basidiomata the lamellae were thin, wide, and decurrent with some anastomoses at the top of the stipe, alternate by long lamellulae. In the older samples colour of the lamellae varied from cream white, to pale yellow or light orange ocher. Stipes, typically eccentric, in the ripe basidiomata, were fibrous, thick, fistulose, with a tapered base and light brown in colour (Fig. 1 a-c) . Basidia and spores were hyaline and smooth walled, the first measuring 40 × 7 µm, and the latter, oblong, about 15 × 5 µm ( Fig.1 d-e ). The basidiospores, in mass, were whitish. All the macroscopic features permitted to identify the collected fungi as P. cystidiosus s. l.
On PDA fungal colonies were white, with radial growth and irregular margins, covering the plates in 50 days and constituted by hyaline and clamped mycelium (Fig. 2 a-b) . From young colonies, whitish and cespitose coremia were produced, bringing globose black heads made up by mass of dark, cylindrical conidia originate from disarticulation of the ending hyphae, measuring 15.5 × 6 µm. All typical structures of the anamorph belonging to the genus Antromycopsis (Fig. 2 c-d) .
Since morphological characters alone were ineffective for identifying the species within the P. cystidiosus s. l., a phylogenetic analysis based on ITS sequences was performed. ITS sequence of the isolate obtained in this study deposited in GenBank with the accession number MH271184 was compared with sequences of 26 isolated of the species within subgenus Coremiopleurotus retrieved from GenBank database. The phylogenetic tree constructed by the Maximum Likelihood method showed that the isolate obtained in this study grouped with other P. fuscosquamulosus isolates with high bootstrap value and was differentiated from other clusters including other Pleutotus species (Fig. 3) .
In our study, laccase production was assayed by a colorimetric qualitative test based on syringaldazine oxidation. The quick turning from light yellow to dark red of few drops of the solution containing the syringaldazine applied on the surface of fungal colony indicated the production of the ligninolytic enzyme by the fungal isolate. (Fig. 4a) . No activity was observed in the colony of the negative control (Fig. 4b) . Moreover, in the inoculated wood blocks of B. papyrifera coarse mass of white mycelium associated with the above described coremia was observed. All the infected blocks showed symptoms of white rot (Fig. 4c) , confirming the degradation activity on the lignin compounds.
Discussions and Conclusion
A basidiomycete belonging to the subgenus Coremiopleurotus, growing on ornamental tropical trees in a urban Park of Palermo, was identified at species level. To our knowledge, this is the first report of P. fuscosquamulosus in Italy. The last report of Coremiopleurotus in Greece (Zervakis & al. 1992) and the presence of new fructifications of P. cystidiosus s. l. on different trees of B. papyrifera observed in the same location in summer 2019, seems indicate the spreading of the subgenus also in the Mediterranean area. Coremiopleurotus, based on phylogenetic species concept, molecular, mating and geographical evidence (Denchev & al. 2013 ). In the last few years, Menolli & al. (2014) 
